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1. — *#*£.^^, 'fe^.*^^^ JrJfe"— ^JSl-t*^*-^ 

J.!>'-#6^l5-i$.?|:#], 180X3 ^ift^^-g-^^J. 

0. 10" lOmmHg. 

8.*^*L*JJ|-Jjt7»ri£«&&'^#, ^ri£3p.^:4.4&^ 1.2,3,4- 

0. 10-0. 50iiaaHe¥iS$.^^^i^S.'Jr—^^m^f^,B.)^ 0. 50- lOmmHgA^ 

io.^*L*lJ|-jjL 9 ;Sfrifefi§&'^4fe. *t. 0.10- 

0. SOmniHg ¥! ^m^i.4hAv9 7^^. 

n.^^J^*]^^ 9 i5r5fe«&^4b, *t. ir^l&«.Ai& 0.10- 

0. SOmmHg Ml I^^^^A.^ t^H-^. 

12. *^*Lif»JJ^*. 9~ 11 ^-^fit^miB.^^, ti'ii.l&aiHL 
0, 50- lOminHg 6^3^^:4.4fr;^^t.^*^/**&^ V^^. 

13. *fe*».*J*^ 1- 12 ^-«»ri«.6^&-^4«r. i^^^ftM 

EL 

14. :S&*L*JJ^^ 13 iSfi*.^*!. EL # 




n 



16. Mt*Lm^^l-l2^'-^^iti^iSL^^, i^ft^^H 

18. 4j^*LiNJ^^ l -17^-:^^^«^i&'^i»T«-f'tJ&*. 

19. — #«t*^4Pjife^*, *#*E^-f, #*^*LipJ*-j|£. 1- 18 tt— 

10 20. «^*l3fJJ^45. 19 /5t^fi^J^6&*|ii:^*, .^tii.dit't ^^^^3L^1!r 

21. ^iS^^iifJ*^ 20 ^il.«rJil«*«4it;5r^, ^^SL^iSBt-ii;ftp 
15 22. ^*tif'JJ|-^20i?.21^it6§Ji|6^^j|::5r*, 4L^S.Am.^J^ 

23. ^^t^'J^^S. 20-22 ^-^^ii.6^JBi6^iWtt;5-*, *t, IT 

24. -#?fr^it'H^. •&>l^^^*tifJJ^^ 1-18>& 

25 >Jr:>^/S.*^^6^. 

27. ^Ji^^]^^ 26 m^^^^^t.'^, *t. 
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28. ^*Lj«J|-jjt 25-27 >fr—:^«rii.«^^&ifeit#, *i^JL 

30. ^*L#'JJ^^ 29 ^i^.fi^^&«feiG#fi^^it^*, ^^'^ 

31. 30 J3t^6^^frtfeit#6^^ife;8r^, * t. ^ 40T: - 

200X: 6§ SL/IjS. a ft 3i:^ir^^ ^a. 

32. #*L#»lJ|-^30il. 31 »j-ii.6§^frlfe;!t#6^#iil::5-*. A 

33. ^^L^-JJI-^ 30-32 'i^—:«^il*^^&^ig.f|-6^*jat:;5-i*, ^ 

34. *t*L^»JJ^ijt 29- 33 >fr-^?^ifefi^^&t&iC^6^*lit;ar*, * 

35. #*L^JJ^^ 29- 33 ^«ril6^^&tfe>C.^fi^*jife^*. * 



'^4fr)'*A, »X^Jl.#^;«-*l.ELii^rig.jlfa*L«^Wf^it:i!Sifc*Lj.#Ji 



iH-** ^ ^ ^ 6t iLj^ -li^iH-*^ ^^^J . 



T ife if ^ -K. «a ;^iL 8^ 6^ ^181 6^ *| ife ;y * la A Ife ic# ;8t 

it 8« 6^ M ^ *b # ;fiE ^ ^ * J. - # ^ ;^ — « Ji j|L 

12, jt'{t.3^>^E. 3-6. 



-{€.1^ 40TC - 200x:. M,^^^ 50x: - 20ox:iti^, Kjfc-g-ist^ 



itifc«t^^. Silt. m,itJ^jLii.s.Afim^A*»^its., 
ij&x. ^eLMiMst^m, ^isLig^ftm.ijbfm* ^^^oL^^ik^^A 

-ffc^^ 20>« 10"»iiiiiiHg<Torr)«T. TiSt 
5L ^ >>v /!&■ >i- ^ ^ 6^ ^ 5. ) . 



^^^^t^ EL ;Jg#-^. 

4t * Ji «fe X> # t ;^ ^ it ^« ^ *b 6^ ^fr 1 1 IBl 6^ it # # 

^^.C^-^^b), Tv:*^'l#--&«l*», ^ILJE^ti^— ^^-ii:-^ ( 9 J^f- p 
> 5? :f at 7 * ^ ) 

m.it^m^Amif^^^4—^M3^i^^')^M. 



il*fr»*J*:^^.^>^E. 300TC«Ji, *fig.>^L 6mPa • s iJt Ji (20X3) 6^ 
^(|^))^^#SEi:.«^^ ( (* 7 * ^ U > b'^:: P ) H:. 

( *• 7 * = 1^ ) ^z.m^^^^^^^^ 

^ EL##> *'feT;^1"#l^i4.i^fit>l&:^^:fr*l.EL#iH-*'it&:^^^*l. 
EL###^. 4L^Tf&^^*J*». 9. 10-— ^^S, 



J&» ##«;S.*r«.ife-^E. 40TC - 200X:*i^^«, 

3^>t*^^«r^JBl, ^i«Jt>ffclit. J&Jtti^l^-^:^!.^*. 

*^;t6^^&tfeM. if&^m¥tB^:/j, JA.^yJL^MJLi^^^ i^M^^^MifSL 
:^^^J^. 1520- 76000mBHg(2'- 100 inKM), 

B^aL»*J'ttlJBt**>*^. ^M^^^A.^^^ 




mm 



^^it^M-^^^^ 

9 



jL6^Jfi.>Pt^60^t.^4&#&;2gi^J. AiM-^s^^my^M^it^. 1,2, 3,4-«9V 
1,2,3. 5-i2?V^3^v iSfGJI.?:. +a<^5^^T&^^a^.*, 180 

T^^l^^^^^fl^'f^:^-^^*!. EL H^^^^^:^^ EL #iH-^. 



10 




6 

( -ffcit 40- 200X3 ) fi^a^TAr^^ta. Ai^*t 
-t ii. M ^ # 6^ ^ ^ iS >{t ^ .jSt 4 tr ^ - ^ ^ ^ ^ # 6^ 

0.10- lOmmHg i^^^^^MHS-M* ^-^Mfe^fifr* Afi^il-^*. 

u 



-^S.^^, ^^^^M^it 1, 2, 3, 5- 

ilQ^M!^i$,^^±^, -**^i^ll^aJ5.i& 0. 10- 0, SOmmHg 

J.^'— #^|^Jl>&i^ 0.50-lOmBHg 6^^^^*b6§ J.i>'-#fi^ 

^jfc, 0. 10-0.50mmHg fi^^^^^ifca^B? 

ift#i«rl5ri6.|l^>l^ 0.50- lOmniHg dfjSf.^^^, ^jSL^ta^Sf.^/ 

200X:, #j5«I'f€.5^ 50- lOOX). 20 x lO 'mmHg « 
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1- 1 

^i^^f^/V9^it^6^ 0. lwt%>a'^-a&iift.(JiV^/B9a4fc^ - 1/4. 
^^-fi^il 1 - 2 

- 1/1) t. #lgL^ILife60 20wt%— V^^)«.(3^*B&#J);teJta-i^7a-^»*J 
I^^-W 1-3 

1/1) t. ^^^fL^f^ 20wt%^f^^i^i^.mm)^y^^m,^':$.mii^ 

ie.^ 20%('«^^.>b). #it##S'j6§||Li^S.5K;2g:5il«»fr**.3L»frtfi^^^ 



^i^m 1-4 

*L*0%*IJ^. ^i^f^XiL. Jfee«^#*i. EL ##«^*»T^it6t't 
El^i^;*8^i^S^#j6&«:'W^>^E. 0.4%(*fr/#.^0. Sit. 1. 2. 3, 

& ^^/3E^iH-(98/2, :rf:ife) 

i|t 3tl5/#A:i-lfe^H-(98.5/i.5. :t:*>t) 

* ITO ^-fe5l lIJ^^, «ITOi&W*L, 4Si&R*L, 15 -fltfe 

*»^-hj*.^ ITO «fc*L^ TFT TG^JR:^, T«ii.5±^*l. EL tJ-f^J^ 
ii ^ 6^ s;^ ^ -S. ^ ^ 6^ ^ S . 
I^ife-W 1-5 

1-4 ^#^*6^**L.^E. ioox:i=-i^ ^Ji^ 
i«.;&(2ininHg)Tl^*^#h J.*L. ii.i±-% ^;Jfe-i^O 1 

1-6 



^«fc*J 1-4 

^ * #4 # ^ fc * ^ 5. . 
it^ai-SLB^. Sp, 1 IT0it:«i9^*L3 4.>':^.#,*t 

T « . ffi ^ (I TO *L 3 6^ W 14-5^^ :^3&J ^ 

«l 4. ^^'^A-flLi^Jz.^S. TFT 6^;S.*L (TFT ^*L)-t. /S^'t A *^ E J^K^ 
il« 4 ^3t'It^6^EJSl)6^:fc'hi& SOmnx 30Min, (3ia£5{r 70 Mm. 
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A 1 





4L^#^ 






4t^*b 1 0. 70g 
it^^ 2 0. 2g 
ifc'^W 6 0. Ig 


+ 100ml 
e9il.4b^ 100ml 




1 0. 76g 

2 0. 2g 
it^^ 4 0. 04g 


-t^^M-^ 100ml 
100ml 




1 0. 78g 
-ft^* 2 0. 15g 
it^^ 3 0. 07g 


+ ^5^:^^ 100ml 
lOOffll 



#jtfc^*L-3^iL^^T>^E. 100iC6^%^;feij|«iAha4?^JiSLib>&. ^ 
#6^JLJt>&fi^m.^i& 0. 08- 0. 1 M m. ^ ^h, ^J?lit;grJi#-<fcg^^|L>ffc 
^ (lOOnm) , ^(100nm) , ^ (150na) , 4S.*tl&lif#^^f^6^ Jt>& 
#50^*0 EL ^:q^^JL. 



440nm ^ 530iUD (440nm/530nm) 4. 1. 0. i^tfj^K. 

2-2 

tbfi^Ei^C/S;!!.^ 4 J^3l>|td^d^Ei«.)dddt'hi& SOumxSOMm, 
70Mm, ^^m^^AlOnm. * t^iSL^4lf^60fiS-|)CT |L«^ 
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^2 







^^1 




VC,^^ 1 0. 70g 
ifc-^ife 2 0. 2g 
-ffc-^^b 5 0. Ig 


-\r^^^:sf. lOOmi 

C9ii.4t.^ 100ml 




1 0. 76g 
^^^2 0. 2g 
4^-^^* 4 0, 04g 


100ml 

v9i;.4bS 100ml 




1 0. 78g 
it^^ 2 0. 15g 
3 0. 07g 


-hj:^)^^^ 100ml 
c9S.4t.^ lOOml 



#fi^iLit>&e^^;^^ 0. 08- 0. 1 II m. ^J^Xit!^^M:Xi^}k.m^0^it 
lEdOOnm) . '0$(lOOnm) . ^ (ISOnm) . ^3S[:$^^m^^f^4^^ i& 

#^ IT0it:8^*.*L(*)J:.;Sfr«:S.6^ TFTit#^ 10 -^IR^. T»« 

^-^ib^ 440nm if^ SSOnm t^^^^lt^ (440nm/530iim) ^ 1. 0. JL^ tb^ 

J^^i-W 2-3 

^^ife^ 2- 1 1 /9f*^aA6^^#^'S' 

*JLSbiJfe&A*S4l.« 4 6S TFTl£.*LJi. v^Lj^-M* t 

J£>(*#L;& liBmHg)l«^^^^, #fiJiLit>&. JBt^^ 
0.08~0.1t*m. at-iT, ^Jii«.iL*>&-t4^E.^II«t|L4e.^(100nm) > 
4!5(100nm) , 4S(150nB) , «JPJR.*rjit*#»f#fi§ 4ffJ* 

#^ IT0^»!S%*L(*)-t^«:5.6^ TFTit'frja 10 -fltJiK^. 
-I- & ^ ^ :iPr |& 6^ iiS & ( ;to S -f « H -h I9r «: S. «^ iJL it 6^ ^ 



lat-I&it-iS^ 440nii ^ 530nm i^^^it (440niB/530nm) A. 1. 8, S.-^ ii it 
I^afe-N 2-4 

^m.M'^ 0.08-0. In m. ii-iJr, .^Ji^iLjfc>&J:.«L^fe-|g-|fcfL«.lE 
(lOOnm) . ^(lOOnm) . ^SdSOnm) , M^^HJiSm^^^^ ib&m 

ITO i^8^«.*L(*)-tl9r-a:S.6^ TFT ic^f^B 10 -efe®^. "BTiSt 

j^-i^it-^ 440IUI ?N 530nm d^^'t&^b (440nni/530nin) il. 2. 0. JL^ iii it 

^ULiH 2-5 

.^E.Ji^4- 2- 2 ;5t*6^feAt. Bi^5?:ei&*- 100ml ^-ftW 

^^^ifi 2- 1 ^m^-^s^s., ra-A-^E.** 

*|^8fe5E.je^MA6^^« 4 6^ TFT j|.*LJi. »t tfc 70 n m, #f3*- 

^^^^^n^^ML^J^ 130X:6§%^*LJi^^i£. ^#6^iJLife.# 
^H->&*^JSi.f-ib 0.08 -0.1 Mm. iJt-#. Jiif.iLit##>&-t^^l&«t 
IL^fc'&dOOnm) , ^(lOOnm) . -^(ISOnm). 

ITO ^««%*L(*)-t^&S.6^ TFT it^fr^ 10 -^JJK^, T« 
«^ * S ^ S 6^ ( ;fe S « t. Ji »r «L JL JL it ^ «^ 

2-6 
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l^^ife'W3#, :^«'t.S*.X. #^>*.^'ttfe-^E.*^* 
StStiEJft&A6^4|:JW 4 fiti TFT I|.*LJi. 

m^M-^ 0. 08 - 0. 1 IX m. ilt— -^-h^itit>&-h'».ifc^-&|L>«S'^ 
(lOOnm) . ^(lOOnm) > -fe(150nm). -«5F^#J®#l9f#6^rft>&^*^ 

^ 10 -efe^^a^R^^ ITO ii:B.9'fc*L(:3lr)JL^-S:S.6§ TFT ;?C.>H"at. 
T »2t ^ X ^ j& 4§ ^ ^ l^-t-t %«lS: iLit.i:6& J6 

*t$t^ 2-1 

A. 



4- 3 









R(ibL)j#$ 


'ffc^* 7 0. 98g 
4k'^4(fr 8 0. 02g 


— Vl^ 200ml 





ICHs)* 



^ife^ 3-1 





J^t^^>ffc^iK? (l%wt/v) 






>H:.^i» 1 
0. 7g 


2 

0. 2g 


5 

0. Ig 


100ml 


G(^) 


1 

0. 76g 


2 

0. 20g 


0. 04g 


100ml 


B(j£) 


1 

0.78g 


4fc.^# 2 
0. 15g 


^b-^-i^ 3 
0. 07g 


100ml 






jS5^^4t4-#(l%wt/v) 






>ffc^# 1 
0. 7g 


'fc'^«r 2 
0. 2g 


VL^m 5 
0. Ig 


100ml 


G(^) 


^fc-^^* 1 
0. 76g 


'ffc-^* 2 
0. 20g 


4 

0.04g 


lOOffll 




0. 78g 


4t^4<r 2 
0. 15g 


0. 07g 


lOOml 



20 



4-6(ai^# 3) 













2 


«.'^4& 5 


1.2. 3,4-WV^^ 




0. 7g 


0.2g 


0. Ig 


100ml 


G(^) 


1 


it^Ml 2 


4 


1.2, 3,4-v9T^|f. 




0. 76g 


0. 20g 


0. 04g 


100ml 




-ffc^ife 1 


^ti-^i^ 2 


3 


1,2, 3, 4-wVII.3f: 




0. 78g 


0. 15g 


0. 07g 


100ml 



^7(&^*b 4) 





(l%wt/v) 




R(iii) 


ifc-^ifc 1 
0. 7g 


2 

0. 2g 


5 

0, Ig 


30ml 


1,2,3, 4-wV^ 
^ 70ml 


G(^) 


0. 76g 


2 

0. 20g 


^fc-S-ife 4 
0. 04g 


— 

SOffll 


1,2, 3, 4-«9T^ 
70ml 


B(^) 


4fc.^# 1 
0. 78g 


2 

0.1 5g 


3 

0. 07g 


30ml 


1, 2, 3, 4-wV^ 
^70ml 


















(l%wt/v) 








4fc^4fe 1 
0, 7g 


flS-^* 2 
0. 2g 


5 

0. Ig 


80ml 


if ^^3^ 
20ml 




cm) 


^ffc-^* 1 
0. 76g 


4t'^4^ 2 
0. 20g 


4fc^4fr 4 
0.04g 


SOffll 


20ml 






1 

0. 78g 


2 

0. 15g 


-fb-^^ 3 

0. 07g 


80ml 


20ml 
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4L9(^^4fr 6) 













^^¥7 1 
0. 7g 


0. 2g 


^fe.-^* 5 
0. Ig 


30011 


1.2.3, 

70ml 


G(^) 


Vi.^^ 1 
0. 76g 


0. 20g 


0. 04g 


30oil 


1,2, 3,4-wTJl-#^ 
70ml 




4fc^*b 1 
0. 78g 


0. ISg 


3 

0. 07g 


30ml 


1. 2, 3, 4-W Vi.^ 
70ml 



13.80 

5 1,73 

1,2, 3, 4-89 0.23 

0.70 

Sf; e,^:?: 0. 193 

-\r^^^^ 0. 0000125 



10 ^^x^^^i^, ^iiiy^^^-^M^n^fk-^x,^. itjfe'it^^te 

^ 650nm6^*>^^4t, R «^ia-^4b«.^^ 700nm 6^*iL^4t. 

15 O: 

11^ A 'li: sL^g^^-^^ <>* jijtjjl^w. A * ^ m >* * ( J=. y 

^ ^t*J MJ - 930C) 6^ #. 
o: iSi^. 

20 O: !>':^^-^#^^^. ^^VX^m. 

;t9^^: ^R. G> B ^ ^ il2^i^ji^J^«^ PL EL iLit 

25 x: "g-|StJ«.S^JilL&'ft'^4b 1 



4. 10 







^ ^ A .WL 








KR, G, B) 


O 


X 






2(R, G, B) 


O 


O 


O 


3<R. G, B) 


o 


o 


o 


4(R.G, B) 


o 


o 


o 


5(R, G, B) 


o 


o 


Q 


6(R.G,B) 


O 


o 


X 



^Fit. ^^^^4h6, ^^afe-W 2- 1- 2- 6 6^^4f -|t«tA 
^ifc'fi»l3-2 

^r^J,r^^, 2(A)^t^|L:|t-6§4|.*L. >^Lf8•4|^ TFT 64 Jl. 

*Lll-h. i^ititi35*^# IT012v S10al3 JS.MtSbJEJfe 14 ^^AS^^. 3t 

♦ 28mB*§H|^g^tr-ip^, >i^*Ji«$ 3|t«titjftJi«:JL« 32 M m 

Mimmit^-^^, J^A#iiiS|>h^a-ipi^&Afi4iI^^|L^ 15. 

il#|^-^f^|%ai& 70.5fiiii. m SiO,;SLilStiEJ^J^fS||%«0_hj£i|^l^ 

Pp, ^*.^jffi.T, #?&iraiitr 300W, ^igi- Mk^^m^MiSi^ Imm. Hi 
JL, Jer-f Oa^«^4t^, #0,^#^8t-S:«.^i& 80ccm, JL^2i*«:^^ 
10 L/min. 4|^^«rSlil>S.«:^i& lOmm/s. ^ CP* ^ # CP* 

^^3l.:f:«:^i& 100cm. lOL/mim ^"fik^^^iSL 

5od/s. 



^ 11 













11. 08 




1.44 




10 




27. 48 


1, 


50 



itpm 2iC)P^^, ^k.y^.%'$t^iJ^-f y MJ-930C 16 « 

it^i^lt^e. J^*t;&>j5E.*^(ltorr) tv ^S, 20 ^4tfi^#■#T^5^^ 
>^Lic^t> 200t; (^*L_h)^*ha 10:^^, ^jfc^^A 
J£.^a>>v/|&^il,& 18 (^M® 2(D)). J9t^¥lSL^^/^/W^M 18¥lML 
^■^ 40nin. 

3(E);S.(F);5t^, >W.>*.I^'^t*(J^y y ^;|tiW MJ- 930C 
*)16. ##3jrJS{Lit^M^*b 19, trife^ife-W 3-1 ti^««54L5 6^& 
-^4^ 2 iJt 20pl tb . «^B, R, Gfi^«;^^^***lJiafc#*B^it. 
*j&^^A-8-&6^itifc>& 20(#.JglS 3(G)). ^JgiS.jS.:*i>& 20 
ITorr «T6^^>RT, 30 ^^l', /^E. 60TCatff*-i^«fc9. 

20niD) ^4S(J^Jt: 20iib) . #jdLife;fS.(B9:tSL)21. |tj&, J9li:|L#lt 
22##Jiit%*L, *j #^€.:#*t EL 10 E9 3(H)). 
^:jfe'W 3-3 

3- 1 iil^6^^6 6^M^4«r 3^^A^&60iK.*>&, 

3-4 



2S 



■et «J ^ » s 




m 1 



1 



(a) 



^B5"^ ^^^^^513^^ ■ ' ^^^^'^^SBvj" 



IS a* 



\ 



14 lUtJLft 
13 S i 02 




(b) 



12 ITO 




(C) 



•1 6 




1 7 iE^iS.Mfrl&J&^ 



(O) 



1 8 iE.^;^X/«hai>& 




2 



?I^'WA#^B8 59-71372 -§-4^-^. #^»S 64-16880 -§-4^^. # 
6-9910 •?->Si'«Ls #^-f- 11-54272 -f--'>«L. itiDt « Japanese 
Journal of Applied Physics, Vol30" , itiDt «:^*L EL 
iil^^^l^i^- . #^-f- 5-224008 ;SL#^-f- 4-153280 
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?5. ^'l S p 
[2000 8^ 18 n (lS.OS.OO)mm^^Mi±m.: Hl^^^H^J^ 

JLig#t-^;^fi^>^;S^lt6^4-ia:7& 3 v:^-hfi^^^i#6^^.:>' 
i-i.^. *tA^. jpe^^^f^, jne^jl.^, B^v^^, j:lt 

a);3& 0. 10- lOmmHg. 

0. 10- 0. BOmmHg 6^^^^#6^ J.;>'— #if*»a|.aA5& 0. 50- lOmnHg Ml 
^^it4fe 6^ J. — #6^ 

1D.*^*L#«J:3I-^ 9 ^3i.6^^>^«r, *t. ir^a&a^ffi.i^ 0.10- 
0. SOmiiHg Ml ^^^^A^ V^^. 

11. ^iam^^ 9 .^-t. 1!r^l&aAi& 0.10- 
0. SOmmHg ifi^^^^Sf 

12. «^*L*J:i^^ 9- 11 «;5rit6^M'^*b, ^t, 

i& 0. 50- lOnmHg Mjl^^^^A^tj^^^/^i^^f^l^. 




16. «t*L*IJ|-^l-'12^— ^jStitt^fe-^*. ^t. 

20. 19 ^^6§Jft6§*ait>5r*. ^ii.l±rfrA$tJ[#ir 

21. 4fe*L*J4|-jj£. 20 I3f^ifefi^jft6§«5fe:3r*. ^J^a^anj— ifcia 
15 3S.A»^. 

22. *^*L*JJ|-4E-20iS.21«r^*^m*^#«ife35^*. >^tji&a^«i&>g 

23. «^*t#«J*^ 20-22 ^-^^^fi^J^fi^iHit^jr^, ^t. IT 

20 24. — #?&^>t#, ^#;eit^i^. '6^^^^*L*J*jjL l-lS'fc 

— /Sf-^*. W ^ A 6^ . 
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